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This is a case report of a male with infection in the right knee joint progressing to sepsis.
However, the patient initially complained mainly of dysarthria and breathlessness. He
rapidly developed respiratory insufficiency with the loss of consciousness. Echocardio-
graphy revealed severe dysfunction of the left ventricle, suggesting acute failure of the
chronically failing heart. The patient was referred to a coronary care unit. Only the further
course of the disease, particularly progression of the local finding on the right leg and
development of fever, together with significantly elevated inflammatory parameters in
laboratory findings, resulted in the diagnosis of sepsis which also included myocardial
dysfunction and brain hypoperfusion manifested as dysarthria.
& 2012 Published by Elsevier Urban & Partner Sp.z.o.o. on behalf of The Czech Society of
Cardiology.1. Definition of cardiogenic and septic shock
Cardiogenic shock is defined as an acute condition caused by
myocardial dysfunction leading to a reduction of cardiac
output provided that the intravascular space is sufficiently
filled [1]. It is accompanied by hypotension with systolic
blood pressure below 90 mmHg, tachycardia with a heart rate
above 90 bpm and manifestations of tissue hypoperfusion [2].
Septic shock is sepsis with hypotension which does not
respond to adequate fluid replacement and results in abnor-
mal tissue perfusion [3]. During sepsis, multiple organ dys-
function syndrome can occur, which can also include
myocardial function depression of various degrees leading
to combined cardiogenic–septic shock in the most serious
cases [4]. Myocardial dysfunction affects both left and right
ventricles. In survivors, it is typically reversible and return to
normal within 7–10 days from the onset of septic shock [5,6].ed by Elsevier Urban & P
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ufova´).Septic shock is typically characterised by normal or high
cardiac output with lower systemic vascular resistance
despite the presence of myocardial dysfunction. In patients
with myocardial dysfunction, sepsis is accompanied by
increased plasma levels of cardiac troponins [6,7]. The cause
for this increase is not clearly understood (due to either
irreversible myocyte necrosis or reversible myocardial dys-
function or pro-inflammatory cytokine-induced transient
increase in myocyte membrane permeability to troponin) [7].2. Case report
A 71-year-old male was brought by emergency medical service
(EMS) to the accident and emergency department with a
suspicion of stroke on Sunday at 6:10 p.m. The EMS had been
called in after approximately 4-h speech impairment, upperartner Sp.z.o.o. on behalf of The Czech Society of Cardiology.
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history of hypertension and drainage of a right knee joint
exudate one day earlier. Shortly after arriving at hospital, his
breathlessness worsened, blood pressure was unmeasurable
and consciousness was impaired (Glasgow Coma Scale 6).
Monitoring of vital functions revealed atrial fibrillation with
rapid ventricular response at a rate of 130–140 bpm. Due to
respiratory insufficiency, the patient was intubated and
mechanically ventilated. Catecholamines were administered
to help support blood circulation. Gradually, the blood pressure
increased to 90/50mm Hg. A 12-lead ECG did not reveal any
significant changes, except for the atrial fibrillation. A chest X-
ray showed no pathological finding. A physical examination
found the marble skin, occasional bilateral basal inspiratory
crackles and a firm swelling of the right calf and knee. The
patient was afebrile. Immediately performed basic screening
laboratory analyses of samples taken at 6:14 p.m. showed the
following pathological values: thrombocytes 74109/l, Na
130mmol/l, urea 16.4 mmol/l, creatinine 290 mmol/l, ALT
0.55 mkat/l, AST 1.08 mkat/l, glucose 7.72 mmol/l, CK 20.82 mkat/
l, CK-MB 1.19 mkat/l, troponin I 0.3 ng/ml, D-dimers 38.4 mg/ml
(normal 0.0–0.5 mg/ml), INR 1.61. An urgent echocardiogramwas
performed which demonstrated severe dysfunction of the left
ventricle (LV) with borderline hypertrophy, an LV ejection
fraction (EF) of 25%, right ventricular dilatation and second-
degree tricuspid regurgitation with no other significant pathol-
ogies. Imaging methods showed neither pulmonary embolism
nor cerebral haemorrhage or ischaemia. The above examina-
tions did not suggest the cause of the shock. Acute failure of the
chronically failing heart was suspected and the patient was
referred to a coronary care unit.
Laboratory findings from 10:10 p.m. showed a drop in the
originally normal values of leucocytes to 3.7109/l and
erythrocytes to 3.01012/l; thrombocytes further decreased
to 49109/l. CRP and procalcitonin were added at levels of
215 mg/l and 32.99 mg/l, respectively. Broad-spectrum antibio-
tic therapy was administered. By the next morning, there was
progression of the right leg swelling and marbling, with
cyanotic spots laterally at the knee level. A surgeon was
called in who drained a small amount of cloudy fluid from
the right knee joint. It was found from the hospital informa-
tion system that purulent exudate was drained from the
patient’s right knee joint at the orthopaedic department of
our hospital on the day before his arrival at the accident and
emergency department. Then, diffuse synovitis without exu-
date and with mild inflammatory activity was diagnosed,
Dalacin (300-mg tablet every 8 h) was administered and a
check-up after 3 days was planned.
Laboratory findings from the 2nd day of hospitalisation were
supplemented with antithrombin III tests and a drop to 33.7%
was found (normal 80.0–120.0%). INR continued to be increased
with a value of 1.69 and a PTT was prolonged to 105.3 s. The
signs of renal insufficiency progressed, with the levels of urea of
17.1 mmol/l and creatinine of 305 mmol/l. Liver tests were
elevated, with bilirubin 31.7 mmol/l, ALT 4.55 mkat/l, AST
9.41 mkat/l, ALP 0.58 mkat/l, GMT 0.45 mkat/l; CRP increased to
312mg/l, There was a non-specific increase in CK to 93.30 mkat/
l, CK-MB to 2.97 mkat/l and troponin I to 0.5 ng/ml. Total protein
decreased to 37.9 g/l and albumin to 19.5 g/l. Information about
alcohol abuse was obtained from the patient’s family. An ECGshowed a sinus rhythm of 130 bpm and an incomplete right
bundle branch block with no other abnormalities. According to
an echocardiographic examination, the LV function improved
and LVEF was 35–40% with diffuse hypokinesis. Right-sided
catheterization was performed using a Swan-Ganz catheter. All
the measured and calculated parameters of cardiovascular
functions were normal and the cardiac output was preserved
(cardiac index 2.65 l/min/m2). Based on the clinical condition
and laboratory findings, septic shock was diagnosed with
multiple organ failure and signs of disseminated intravascular
coagulation (DIC) with no bleeding complications and the
source of infection in the right knee. The patient was conse-
quently transferred to an intensive care unit (ICU) of the
anaesthesiology department of our hospital to be cared for in
cooperation with orthopaedists. During his stay at the ICU, the
septic condition was gradually eliminated, blood test results
were back to normal and the patient was extubated. Twelve
days later, an echocardiographic examination showed a sig-
nificant improvement of LV systolic function and an LVEF of
55–60%. Streptococcus pyogenes was confirmed in the fluid
drained from the right knee. The patient’s renal insufficiency
progressed to renal failure with anuria and the necessity for
dialysis treatment. On the 46th day of hospitalisation, the
patient in a stable condition was referred to a local health
facility for further treatment of his renal failure and potential
inclusion in the haemodialysis programme.3. Discussion
The patient’s examination proceeded according to the initi-
ally dominating symptoms. Initial dysarthria was suggestive
of stroke and the subsequent rapid development of breath-
lessness with hypotension and right ventricular dilatation
found by an echocardiography examination led to a suspicion
of acute pulmonary embolism. However, this was not con-
firmed by imaging methods. Due to the concurrent finding of
severe LV dysfunction, the shock was considered to be
cardiogenic. It was only the further development of disease,
especially significant progression of the local finding on the
right leg, significantly elevated inflammatory parameters,
coagulopathy and progression of renal and liver insufficiency,
that resulted in the diagnosis of severe sepsis with multiple
organ failure and signs of DIC with no bleeding manifesta-
tions. This condition also included impaired myocardial
function with preserved cardiac output. With regard to the
laboratory finding of significantly reduced plasma levels of
total protein and albumin and a history of alcohol abuse
ascertained from the family, existing toxic cardiomyopathy
could not be excluded at that moment. The patient could also
have been suffering from ischaemic heart disease. However,
there were no ECG and laboratory signs of acute coronary
syndrome in the acute condition and thus selective coronary
angiography was not performed. An echocardiographic
examination 12 days later showed a significant improvement
of LV systolic function with the LVEF increased to 55–60%,
supporting the diagnosis of reversible myocardial dysfunc-
tion caused by sepsis. The initial dysarthria suggestive of
stroke was actually due to hypoperfusion abnormalities
during sepsis.
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The differential diagnosis of shock with the finding of diffuse
disorder of left ventricular function should also include
depressed myocardial function due to sepsis. This possibility
needs to be considered especially if the impaired LV function
is explained by neither ECG nor laboratory findings nor the
history if the patient’s condition is accompanied by sepsis
manifestations.
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